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1
DAMPING UNIT FOR OFFSET PRESSES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a damping or dampening,
unit for offset printing presses, the damping unit having a
tipping roller which 1s immersed 1n a damping solution pan,
a metering roller associated with the tipping roller, and a
form roller which applies the damping solution to a printing
plate of a plate cylinder. The rollers of the damping unit can
be driven at different speeds and in different directions.

2. Background Information

To achieve a uniform film of damping solution with
known damping units, (i.e. German Patent No. 91 10 345
U1), the respective rollers can be driven at different circum-
ferential speeds or even 1n different directions so that the
outer surfaces of the respective rollers may exhibit opposing
directions of motion at the lines of contact. All of these
measures can serve to minimize the amount of damping
solution applied to prevent excess damping of the printing
plate. The problem with these rollers, some of which are
frictionally driven, 1s that the rotation of the printing plate
can be transferred to the mndividual rollers. At higher press
speeds, this can result in the application of additional driving
force to slower moving rollers, making the precise metering
of damping solution more difficult.

OBJECT OF THE INVENTION

Based on known damping units for offset presses, the
object of the current invention i1s to create a roller drive
which can be controlled independently of the press speed.

SUMMARY OF THE INVENTION

To realize this object, the present invention teaches that
the metering roller can be driven by means of an indepen-
dently controlled drive mechanism, and that the metering
roller can be driven via an irreversible or self-locking gear.
By means of the drive for the metering roller and the
irreversible gear, the amount of damping or dampening
solution applied can be independently controlled without the
speed of the press and the friction of the respective rollers
affecting the desired speed of the metering roller. Here it 1s
assumed that 1nk 1s applied to the surface of various rollers
in the damping unit, which ink increases the undesired drive
power 1f the friction factor of the ink 1s high.

An advantageous embodiment of the mnvention 1s charac-
terized by the fact that the drive mechanism can be realized
as a controllable gear and that this gear can be driven by the
press drive. Such a gear 1s normally a reducing gear so that
the metering roller can be driven at a slower circumierential
speed relative to the press speed.

Another advantageous embodiment of the invention 1s
characterized by the fact that the drive mechanism can be
realized as a variable-speed electric motor, and that the
driving journal of the electric motor 1s equipped with a worm
and the stub axle of the metering roller 1s equipped with a
worm gear. The worm and worm gear can be 1nexpensively
manufactured irreversible gears so that a precise circumfer-
ential speed can be established via the electric motor without
frictional forces affecting the circumierential speed of the
dosing roller.

It 1s also advantageous that the tipping roller be connected
via a gear to the metering roller so that the amount of
damping solution to be applied can also be precisely con-
trolled via the tipping roller.
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An economical solution 1s characterized by the fact that
the gear between the tipping and metering rollers can be
realized as a spur gear. With the present invention, 1t 1s also
possible that the metering roller can have an outer surface
made of an elastic material. If, for example, hard rubber 1s
used, the ik film applied using the inking roller can be more
evenly spread using the metering roller covered with hard

rubber, which can prevent ghost 1images.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1nvention 1s shown schematically in the attached
drawings, in which:

FIG. 1 shows the rollers of an inking/damping unait;

FIG. 2 shows a longitudinal section through a drive, the
metering roller and the tipping roller; and

FIG. 3 shows additional detail of FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

As shown 1n FIG. 1, a plate cylinder 1 can be associated
with a damping unit 2 and an mking unit 3, whereby the
inking unit 3 transfers the extracted ink via a plurality of
rollers to a printing plate fastened to the plate cylinder 1. In
the embodiment shown, the damping unit 2 has a damping
solution pan 5 having damping solution disposed therein, in
which damping solution a tipping roller 6 1s immersed. A
tipping roller 6 transfers damping solution to a metering
roller 7, which squeezes excess damping solution onto the
tipping roller 6 at their line of contact. The film of damping
solution on the metering roller 7 can then be transferred to
a form roller 8, which can transfer the damping solution to
the printing plate on the plate cylinder 1, thus dampening or
wetting the plate. The form roller 8 can be associated with
a distributing roller 9, for example, and there can also be a
bridge or transter roller 10 to which ink can be applied from
the form roller 8, or from a first ink form roller 11.

According to the present invention, the metering roller 7
can be associated with a drive mechanism 12 which drives
the metering roller 7 via an irreversible gear. In the embodi-
ment shown, the drive mechanism comprises an electric
motor 13, connected to a driving journal 14 to which driving
journal 14 a worm 15 1s fastened. The worm 15 meshes with
a worm gear 16 fastened to a stub axle 17 (see FIG. 2) of the
metering roller 7. The electric motor 13 can be fastened to
one side of the press frame 18. Both the stub axle 17 of the
metering roller 7 and a stub axle 19 of the tipping roller 6 can
be rotatably mounted 1n bearings 20 1n a press frame 18. In
an advantageous embodiment, the tipping roller 6 can be
coupled to the metering roller 7 via a gear, whereby 1t 1s
advantageous 1f the gear between the two rollers are mesh-
ing spur gears 21, 22. The two spur gears 21, 22 are fastened
to the stub axles 17, 19 of the metering roller 7 and tipping
roller 6, respectively. In an advantageous embodiment, the
outer surface of the metering roller 7 can be made of an
elastic material, such as hard rubber, to achieve a more
uniform ink film and to work 1n the dampening solution. In
such an embodiment, frictional forces can be prevented from
resulting 1n undesired changes in the speed of the metering
roller 7.

The printing press can also contain an 1k duct or supply
4, which 1k duct 4 can supply ink to the distributor rollers
of the printing press.

FIG. 3 also schematically 1llustrates a control system 50
for the electric motor 13. The control system 50 can operate
in a number of ways to control the speed of the metering
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roller 7. The control unit 50 can include a computerized
control system, which adjusts the speed of the motor 50 with
respect to the speed of the printing press. The control unit 50
can also be in the form of a manually operated control
system, featuring a “look-up” table showing the relationship
between the ratio of the revolutions of the metering roller to
the revolutions of the press, to the revolutions of the press
itself. Other control systems can also be advantageously
used with the electric motor 13.

In one advantageous embodiment of the present
invention, the drive 12 can be configured to drive the
metering roller 7 in the same direction as the adjoining form
roller 8. If the metering roller 7 1s driven in the same
direction of rotation as the adjoining form roller 8, the
angular velocity of the metering roller 7 can be adjusted so
that it can be either greater than or less than the angular
velocity of the form roller 8. Similarly, the angular velocity
of the metering roller 8 can be varied with respect to the
angular velocity of the plate cylinder 1 or the tipping roller

6.

In another advantageous embodiment, the metering roller
7 can be driven 1n the opposite direction of rotation as the
adjoining form roller 8. If the metering roller 7 1s driven 1n
the opposite direction of rotation as the adjoining form roller
8, the angular velocity of the metering roller 7 can be
adjusted so that 1t can be either greater than or less than the
angular velocity of the form roller 8. Similarly, the angular
velocity of the metering roller 8 can be varied with respect
to the angular velocity of the plate cylinder 1 or the tipping
roller 6.

In other advantageous embodiments of the present
invention, the drive system could alternatively be connected
to either the tipping roller 6 or the form roller 8 (not shown
in the figures). In some embodiments it may even be
possible to add an additional roller, which additional roller
could be driven by the drive mechanism 12 to act on thee
metering roller 7, tipping roller 6 and/or the form roller §.

One feature of the invention resides broadly in the damp-
ing unit for offset presses having a tipping roller which
tipping roller 1s 1mmersed 1n a damping solution pan, a
metering roller associated with the tipping roller, and a form
roller which applies the damping solution to a printing plate
of a plate cylinder, whereby the rollers of the damping unit
can be driven at different speeds and 1n different directions,
characterized by the fact that the metering roller 7 can be
driven by an independently controllable drive mechanism
and that the metering roller 1s driven via an rreversible gear.

Another feature of the invention resides broadly in the
damping unit characterized by the fact that the drive mecha-
nism 1s realized as a controllable gear and that this gear can
be driven by the press drive.

Yet another feature of the invention resides broadly in the
damping unit characterized by the fact that the drive mecha-
nism 12 1s realized as a variable speed electric motor 13 and
that a worm 15 1s fastened to the driving journal 14 of the
electric motor 13 and a worm gear 16 1s fastened to the stub
axle 17 of the metering roller 7.

Still another feature of the invention resides broadly 1n the
damping unit characterized by the fact that the tipping roller
6 1s coupled to the metering roller 7 via a gear.

A further feature of the invention resides broadly 1n the
damping unit characterized by the fact that the gears
between the tipping roller 6 and metering roller 7 are
realized as spur gears 21, 22.

Another feature of the invention resides broadly in the
damping unit characterized by the fact that the metering
roller 7 has an outer surface of an elastic material.
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All, or substantially all, of the components and methods
of the various embodiments may be used with at least one
embodiment or all of the embodiments, 1f more than one
embodiment 1s described herein.

All of the patents, patent applications and publications
recited herein are hereby mcorporated by reference as 1f set
forth 1n their entirety herein.

The corresponding foreign patent publication

applications, namely, Federal Republic of Germany Patent
Application No. 196 16 328.5, filed on Apr. 24, 1996, having

inventor Jurgen Furbass, and DE-OS 196 16 328.5 and
DE-PS 196 16 328.5 are hereby incorporated by reference as

if set forth in their enfirety herein.

Although only a few exemplary embodiments of this
mvention have been described 1n detail above, those skilled
in the art will readily appreciate that many modifications are
possible 1n the exemplary embodiments without materially
departing from the novel teachings and advantages of this
invention. Accordingly, all such modifications are intended
to be 1included within the scope of this invention as defined
in the following claims. In the claims, means-plus-function
clause are intended to cover the structures described herein
as performing the recited function and not only structural
equivalents but also equivalent structures.

The mvention as described hereinabove in the context of
the preferred embodiments 1s not to be taken as limited to all
of the provided details thereof, since modifications and
variations thereof may be made without departing from the

spirit and scope of the invention.
What 1s claimed 1s:

1. A damping unit for an offset printing press comprising
an mking unit, a plurality of rollers, and a plate cylinder to

receive a printing plate, said damping unit comprising;:
a reservolr to store damping medium,;

a tipping roller to transfer damping medium from said
reservolr;

said tipping roller being disposed to be immersed 1n
damping medium disposed 1n said reservoir;

a metering roller to transter damping medium from said
tipping roller;
a form roller;

said metering roller being disposed adjacent said tipping,
roller and said form roller;

said form roller being configured and disposed to apply
damping medium from said metering roller to a print-
ing plate of a plate cylinder;

an electric motor;
a worm gear arrangement;

sald worm gear arrangement comprising:
a worm; and
a wWorm gear;

said electric motor comprising a motor shaft attached
directly to and driven by said electric motor;

said worm being disposed on said motor shatft;

saild metering roller comprising a roller shaft attached
directly to and driving said metering roller;

said metering roller being rotatable about said roller shaft;

said worm gear being disposed on said roller shaft of said
metering roller;

said worm gear and said worm being directly in mesh with
one another;

said worm gear arrangement being configured to be
driven by said worm to provide a self-locking gear
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assembly to provide a speed of the metering roller
controlled by the worm gear arrangement without the
speed of the printing press and the friction of the rollers
in contact with the metering roller affecting the desired
speed of the metering roller; and

the combination of said electric motor and said worm gear
arrangement being configured and disposed to operate
said metering roller at a rotational velocity or direction
of rotation independent of the rotational velocity or

direction of rotation of the printing press.
2. The damping unit according to claim 1, comprising:

a gear system; and
said gear system being disposed to engage said tipping,
roller and said metering roller.
3. The damping unit according to claim 2 wherein said
gear system to engage said tipping roller and said metering

roller comprises a plurality of spur gears.
4. The damping unit according to claim 3 wherein:

said metering roller has an outer surface, said outer
surface being disposed about said metering roller; and

said outer surface of said metering roller comprises an

clastic material.

5. A damping unit for an offset printing press comprising,
an mking unit, a plurality of rollers, and a plate cylinder to
receive a printing plate, said damping unit comprising:

a reservoir to store damping medium;

a tipping roller to transfer damping medium from said
reservolr;

said tipping roller being disposed to be 1mmersed in
damping medium disposed 1n said reservoir;

a metering roller to transfer damping medium from said
tipping roller;
a form roller;

said metering roller being disposed adjacent said tipping,
roller and said form roller;

said form roller being configured and disposed to apply
damping medium from said metering roller to a print-
ing plate of a plate cylinder;

an electric motor;
a worm gear arrangement;

said worm gear arrangement comprising;:
a worm; and
a worm gear; and

said worm being operatively connected to said electric
motor;

saixd worm gear being operatively connected to said
metering roller;

saidd worm gear arrangement being configured to be
driven by said worm to provide a self-locking gear
assembly to provide a speed of the metering roller
being controlled by the worm gear arrangement without
the speed of the printing press and the friction of the
rollers 1n contact with the metering roller affecting the
desired speed of the metering roller.

6. The damping unit according to claim 5 wherein the
combination of said electric motor and said worm gear
arrangement being configured and disposed to operate said
metering roller at a rotational velocity or direction of rota-
tion 1ndependent of the rotational velocity or direction of
rotation of the printing press.
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7. The damping unit according to claim 6 wherein:

said electric motor comprises a motor shaft attached
directly to and driven by said electric motor;

said worm 1s disposed on said motor shaft;

saild metering roller comprises a roller shaft attached
directly to and driving said metering roller;

said metering roller 1s rotatable about said roller shaft; and

saild worm gear 1s disposed on said roller shaft of said

metering roller.

8. The damping unit according to claim 7 wherein said
worm gear and said worm are directly in mesh with one
another.

9. The damping unit according to claim 8 comprising;:

a gear system; and
said gear system being disposed to engage said tipping
roller and said metering roller.
10. The damping unit according to claim 9 wherein said
gear system to engage said tipping roller and said metering

roller comprises a plurality of spur gears.
11. The damping unit according to claim 10 wherein:

saild metering roller has an outer surface, said outer
surface being disposed about said metering roller; and

said outer surface of said metering roller comprises an

clastic material.

12. A damping unit for an offset printing press comprising
an mking unit, a plurality of rollers, and a plate cylinder to
receive a printing plate, said damping unit comprising;:

a reservolr to store damping medium;

a tipping roller to transfer damping medium from said
reservolr;

said tipping roller being disposed to be immersed 1n
damping medium disposed in said reservoir;

a metering roller to transfer damping medium from said
tipping roller;
a form roller;

said metering roller being disposed adjacent said tipping,
roller and said form roller;

said form roller being configured and disposed to apply
damping medium from said metering roller to a print-
ing plate of a plate cylinder;

an electric motor;
a worm gear arrangement;

sald worm gear arrangement comprising:
a worm; and
a wWorm gear;

said electric motor comprising a motor shaft attached
directly to and driven by said electric motor;

said worm being disposed on said motor shatft;

saild metering roller comprising a roller shaft attached
directly to and driving said metering roller;

said metering roller being rotatable about said roller shaft;

said worm gear being disposed on said roller shaft of said
metering roller; and

said worm gear and said worm being directly in mesh with
one another.
13. The damping unit according to claim 12, comprising:

a gear system; and

said gear system being disposed to engage said tipping,
roller and said metering roller.

14. The damping unit according to claim 13 wherein said

ogear system to engage said tipping roller and said metering
roller comprises a plurality of spur gears.
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15. The damping unit according to claim 14 wherein:

saidd metering roller has an outer surface, said outer
surface being disposed about said metering roller; and

said outer surface of said metering roller comprises an

clastic material.

16. The damping unit according to claim 15 wherein said
worm gear arrangement 1s configured to be driven by said
worm to provide a self-locking gear assembly to provide a
speed of the metering roller controlled by the worm gear
arrangement without the speed of the printing press and the

3

friction of the rollers 1n contact with the metering roller
affecting the desired speed of the metering roller.

17. The damping unit according to claim 16 wherein the
combination of said electric motor and said worm gear
arrangement being configured and disposed to operate said
metering roller at a rotational velocity or direction of rota-
tion 1independent of the rotational velocity or direction of
rotation of the printing press.
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